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(57) Abstract: 

PROBLEM TO BE SOLVED: To realize a high accurate 
air-fuel ratio control system which can easily change a 
control characteristic while compensating stability of 
the control system. 

SOLUTION: A device comprises a condition detection 
sensor group 21 detecting an operating condition of an 
engine, air amount detection sensor group 22 detecting 
an intake air amount, air-fuel ratio sensor 23, basic 
fuel arithmetic means 25 calculating a basic fuel 
injection amount from each sensor output value and a 
preset data group 24, air-fuel ratio storage means 27 
storing n-quantity data in the past of air-fuel ratio in 
each control period, fuel injection amount storage means 
28 storing m-quantity data in the past of a fuel 
injection amount and a conversion means 29 converting 
each sensor value and storage value. Further the device 
has a forward direction neuroarithmetic means 21 0 
learning behavior of time delay previously from fuel 
injection to air-fuel ratio detection, a control 
correction amount calculation means 21 1 calculating a 
fuel injection correction amount by using an air-fuel 



ratio estimation value and a fuel injection means 212 
injecting a value adding the basic fuel injection value 
and the fuel injection correction value. 
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ftfflW- 9-9 6 2 3 6 



frzmij&T! izmMmm © & % M®m& t> l < te»t»;i«$ 

<t. iSiJ;P#ra©gB<!:te&/t5;* — ^KJ&CTP^Jk© 
IS^IWIC*fflV»Wf*JkCD^-f 5 >^T^A/c:A7J©ttS7J 

m-fe>u«4:. ©A^mft^^m-rs^m»^ai-fe>-y- 
^e-MLTir^iwififeiflfSci:, *uta-fe>-y- 

TNN) ©A#W£&*>J:3K£«T4£«#a<i:. ffir 
iE*»^f»c,fc9£*;*ftfc&ffi*A2l5l<i:U f^Jk 

£&ffi£T©i$ra*nn tfmfcvtmizfo c 
Tm®rrz>&mtkA/F (k + n) ©^aijfit^m^i-r 

JU^ATfT5M73fax^-oifcJ§E^a<t. ffiESBKJt 

*» s «ss«r Jt <t a * «t ^ «c . hu man a x a - d sd?^ 

a©tt}7Jffi£ffl^T, *8»iSS**iE***ai-r*W«iS 

x > 5? >izmm-t s «R*Mt*HHft £#-r -s z. t £<#t& t 
m-fc>u-»<fc, »AS«**ttai-r*^si»Kffi-b>-y- 

©^-^ £ n fl jMMrOT*—? icKR Lft*«6»»r * 



TNN) ©AA^<t&*«fc3££*?-*£iMMa<!:. AO 
aE««^RfC<tO*«$nfcftfi*A**iL. IBFM 

i-'7-^©*ff£'J7';i^-r 

^«8Jti:&*«t-5C. StTfSJiia*|6]Xi-D«^a©tB 

^esffl^T, *8»«*t«iE«*»ta-r*fWfiwiiE«is 
ffi i w sans*** w*ie« zmw l rem £x > 

*«R»"3M***S»-rsS*«R»JR3S*ai; «fc OS«Jt 

©t^-^ 5r n <H7>M®f ©5^-^ fCSSSf Ltttf SttMrTS 
»«!S#ti©iii55©^-^m<@7>«r«fi©7 :: -^ fCjSff L 

»o$«m« t WE»»#ST?»*4 $ n&£*Rit*s «fc oc 

^"t#t»©fe*rtffli^. Za-7^«/h7-* 
TNN) OA*«i:>a:*J:5»C*ij|-r-5«*#at, W 

^e>*-5B#ffljinS:ltoT^lft-r-5^Jt©^ffi!lfflS: 

3>KJt £&<&.): 31;:. BufB|il77[^Xi-a^^a©tB 
* ^^.itTSiJffi t a ^^^it tfflHieffl7^- 
KA'-yi7*JPtHuf2NN©A^^©4'©^j:< 

»«*t*tiE«Srjmi-r*«iIWlfiE*J|ttb^g:t. sutea 

*«8»»»*ajc «fc o s nfcs*«iiE«it * i mrig 
*s*»«jEa*jpj¥Lfcffl[*x>s?>c*ftfra«» 

fgt-ffl ^ <=> n-5 X i — D ©^-&^ic*3 «t t/ff FbI^ tB 73 

[it*S5] rtj^x>>;>©aitett^*^aj-r-5t*c^ 
mt>u«t. !»Affias*«tii-r4saa*ffi-fe>-s- 
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z£$u*t&*rt#a<t. mnmmmz&m.mzmm2ftfc.m 
m © &m mm t WE»iw^a-e«nw a nfc jt * j: 

TNN) ©A#«£fr£<fc5f-^&t--5^&#a<i:, mi 

A-cff 5 fax a - d Mn^a t . ma&mitifl m m 

*RJfci: SWSKJt^OMtt e ®7 - K/ty Zffl'ffliiK 
-H7*7- Kfflffl© 2 g£g^fHf9#J£<k 9«B*H£tt 
«Jf#S K «k 0 » ffl a nfc***8»*l*« £ WIB*R»* 

a£WU II&E7W — TV^y^f&Wfe^tfT'-f — 

«7— Kffl$P© : &'X'-f >£lifrEJiH7j|6]X:x— DiRg^ST 

K«-t>ii-Hja*<t:, : f*ia:&anfc7 f — ^»«fco. * 

<DT—?*nmftf^<07—2\ZW3ftVU&%tem-?Z> 

^^©^©^-^mfB^Sfr©-?— * fcMff L 
*S&fsf»#t*teifrt#a <h . a&K-fe >•+}- 

»©#«tm§[ t «rs3«nw*at?»tts n&*fi*sjt# <t 

6 **«rW»n*«Fo T^tdf 3 ££*!£© Tf.'M£ 

tB^-r-sxi-^M^y h^-^cii^'jyM-f 

A-Cff ?Mfi7jftXi-niR3f#a<t. MES«RJt*iB« 
^«Stkt!te*«fc5fc, i!frEJi|g;£ftx-:i-njRS^a©tB 



mm&>±£fc-3tz£g. *>*©#»*> l 

x5-<h*Jjrr*x5-*Uje*S<!:. x5-£*ij^atl 
fWW«iE«|tttl^aoffi**-ifo4:Ta*liEt>±m#5B 

$iJfP*fT5^x>^>©^.Jt©JP^STfe-3T. fM 

mmmmzmm^mit-b >tx-tais nst^iKut ©as* 

^*8jt**rt#at. fflWMmmz&§5.ffiiz<&mtsnfzm 
m^m<Dm£<D^-*mmttzmm<D7:-$>i,z3i%i C 

TNN) ©AMtfe4J;3l:ttf?>»fg<!:. ift 
E*«#&K«fc0aE»snfc««A*3i£U 

ATff 3 JKTJftx 3. - D ?RJ?#a £ . WfEffi*8Jt ** s * 

m*a<t, BttES*^?R»:^a(c^o#tBanfcs* 
£ flflr ffiiHS »***1«iE« & in* u fcffl * x > 

£, 7a-x;U*y h«HC«r8B«S»i«|*#aT7DnllL$n 
•5©JP«IEa^3SSiJWtc-tfntL. 7a- X)U*-y h« 

»«iEa#ai^a©{±i^<h-r^«iE»fij^#a<t«:# 

a-fe ®Affia«*«ffi-r*ffi»**a-tr>-y- 
»<t. «H©»as*Rtk*«ta-r*^«stfc-fc >•»*■£. flfr 

JW»&fT'5rt*Sx>S?>©ffi«RJ±ffi!ffllSS-C»oT. M 

«9J9 mmzmft&mit-t >y-T*&m a nfc^s«8Jt©ia* 
©^-^ * n mftmmv)?-? izmm l ^ * 



^2©ffiIE»*/±J^g<t, MfBfg 1 ©*IIEafsE£B3M§:© 

WW«rff'5l^*8x>^>©^j!RJt«iW*«T?*oT, *J 

6 ^- 9 $ n fg^a«r co * f' 3E*t L 3tc tfi 6 **frT « 
**ig*fS©ifi£ © 5 s — ^ mf@» £ *ff \ZWM L 

j^^tWS©*Si^M<t^, fa-7JWyh7-? 

TNN) ©A*3B<t^a«t-5K**-r*a*^at, w 

3*tt & & * J: -5 fc. M f BUI* fa x a. - p igffSffl til 
AttSrffl^T. I^WS»«IEM£ff tUT-SSI 1 ©«IE» 

7 4 - K/ty ^ K<fc 0*S»"S*t»jE**Jilb-r**2 © 
ffiiES^tH^at, lfflf31:>-y-«£©«t>©4>&< <h.t> 1 o 

©■fe>-y-m^«©^»*«*st8^«^TT5£i^)SST* 
a ic «t o gem £ n&»#*K»*it« t *u ie*s^>«»«jE 

» £ in» L fctt * x > s> > {2 mm? -5 $tf4"S!M- * M 

-?z>z.t &<&mii-rz>&M.ttfflW3iW. 
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t£<fc D^*8Jt««*fr-5rt«8x>>?>©^*8Jttt»S« 
- 5 J y h 7 - 7 © Hi j] £ n fi#«fr © 5-'- * tc M«f 

t^wj-t ■& ^it©^fflij« * ta^j <t-r -s xol— ^ 
h >7 - i7 ©grir £ u 7)V? a rff -5 x a. — p 

fflwmmmzmzQMtt-t >*t?*ws nfc3s«sjt©a 
*s«sjt*»#ia:<i:. fflwmmmz&fs.mzm&isntz 

MR**ta©ii*©5 :: — ^mfS^Siaff©.^*-^ fcMff 

(htnn) <Dxxm£.ts.&&?\zmm-z> : &w&w> 
m^m^wt\z£.K>m&i*nit.&m*x7]mt.\s. 
mrnmrn & e> $> & mrsmn&m-D x^m? & ^mit ©^ 

)U7^ AT*ftomjjfa=.3.--uwin^&£, mm=.=L- 
p as *©ffi«jt^a m <t waES*RJt -t >-y-ffi^Tfe^>^ 

«Rjt<h©^SrSttB-r-5MMS[tb^e<h, Sftffi-fc>-3"© 
ff>©^< <hfc 1 o«-tr>-tJ-!±i^fflfcL< tt-i-pffi 

?BJl^[6]Xi— PSt»^a©tB^®t?©b^Uffi€:. ^ 

ffl^^it ^*n^,tt <t ^ -s j; -5 izmiE-r zis^^mmm 

flit. *9ffi2S*Slt*«B«^«SJt<t!tt*«t5»c. HulBim 
^Xi-p?g»:^acottJ^{a$ffl^T. «S^i#EWttIE 
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iE a jd » l tz m & x > >> > [ c m #t -r -a ^ « ^a £ 

yt«8149M#*©»<rt«i:, B*a?*RJ*<t:a». Xa-5JU 
;i/^-f A-eff 5iS**i6]— a.— o8*J¥#a<fc. MfBS*^ 

*©5r-* * n <H#S#r ©5 s — ^ t'Jgfr KcjOJ 

^ yh rj-2 (ot NN ) ©A*«tja*«fc5cs«-r 

[6] X a. - D ?£IF^a © ffi 73 T * -5 StfctiES SrJPlf 

*jwj-r*ffi«jtiBiJWi#at. mjfB-fe>-y-©t , © / > 
&< tfc io©-fe>-y-tti^fii : fou<«xa.-Dm^{a© 



[Kf**i4] rt*sx>i?>©aetttB*ttm"r*«SB 

■y-St. «MO»§iaSjll8JtS«IHi-raS«8]t-fe>-y-4:. 
Jt«HSSfT5rt*RX>i?>«>aS«8Jt«»««T*oT, 

fW»«i«ffcm8BS*8Jt*>ij--cttm$nfca!jiiRit©Mi 

^©5^-^ * n © 7 s — $ \Z jgff £^fc*l'rr 

^>£*RJfc*Mfrf i a^:, mwmmmz&n.ffiizmM2n?z 

L^e,t&#jLT^<^"«Sf»*S^ai, HMfB-lr> 

(KTNN) ©A**t«:*«t5fc«a-r***^a 

<h. ME«*#at:«tD«*snfcft«*A*3Si:b.' 

S9ffl*m*<h-r^Xa— h"7— ^©S?f*U7 
Jl^-f ATfr 5IH^(oJXzl— p«3¥^a<h» ©JP^Wft 
fr Bu f 3x a. - p ffi tj © Jt ^-S'Jffl <h mrfB^^itir >tf 

SSrit^T-S/t-^it^at. WBH^*8Jt*«B«aB 
^Jti^-5«fcf>»c, H&fBUB*l^Xa— oig#^a©ttS^J 

{B<hHulBA°-v ! »}t^#a©ai^fflS:fflt'iT. 
«IE»^#tBT^S'JfflI«IE»«Em^a<i:, ffiia&MiBft 

**«s«Bji«»«s«i|[-ra«3|E«RW*»*aic«j; oa»*8 
/t->»s:fTPMifl>'^> r ©^*«im-rs/\*ji/^'«^ 

(Cjg»r L*3&« 6»*rt l/TD < mM<%$i&feM^& 

#a tf*iW s nfc jt * «t w*©^^ffi 

Za-7W'yh7-f (OTNN) ©A^J^t 
S:a«t5fr*«-r*««^ai.. IWE3E«^Rir«tO« 

ATf=f 5 /i- ^»»»^a <t . miB^asjt *« b m&mt 



(6) 
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t ffi mmnm m^mm^nm l tern & x > ^ > iz mm? 

[0 0 0 1 ] 

[%H^©M-r-S.S^S?] *^BJt±. FWX>>>>©$: 

h r 7-^*i*;fflLTx>>'>©^tt:*$tHiPt- 

[0 0 0 2] 

[0 0 0 3]-*. ^(DttmmmizmmLT&'A^s- 

7 3 9 0 8^fSlC*Sn^.ck5(rJJD^B#rc)^i:bffi 

ie £ m. mm-mv vi> mm^nmr z> ttmm ttz\^ 
[0004] gii 7«. ^Mt^mom-cfozrf. m 

5 - 7 3 9 0 8^#g) SrSLfcfeCO-e^S„ 
[0 0 0 5] El 1 7 tc*>l^T. Gr teKSCWtc 

wm.wtoMtjLiz\zttmLT^2>mnm<DmmT*mmm* 

tttiliM f ^b»t5lf|0«%^S, G 

ic «. mm iz tz * m-v m.mm xm&m 

[0 0 0 6] ZW^MZ&TFcDtt&gi-ZnZ. 
dMf/d t=-Mf/:+XGf 
Gf e=Mf/i + (1-X) Gf 

*«6TA°5^ — ^©^ HJ ^^X^-^PSrf^fiK-r-S* 
T. B*£^S£«JtKX>^>£<HfflT*&«>Ktt. 



[0 0 0 7] 

^D-fTH, P I DSiJPfcKtt^W^Bf^^x 
[0 0 0 8] *Rtteffitt*eWc, ^«8Jt*t*«rr*K 

[0 0 0 9] CttJCMU #I¥3-2 3 5 7 2 3^ft 
W-rSiR.fbttittthl'— h*5i-7©li«*i&0, 

[0 0 10] *^B^«. -i — D£flH>. d©$flfP©^ 

t- a ^set-r * c <t * s at) t-r *. 

[0 0 1 1 ] 

;P^^h"7-^ (««NN<hlB'r) TtiS*4. 
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[0 0 12] gp*,*fgBj«. &\ZJL>i?>m 
WU C©iiS^^£ffll^J©^5>^T#*.7cA 

nm&mzi&jETz>z.ii\z<i:K>, mmm^mit^m^ 

[0 0 13] #fgHJ«> ftg*x>v>©ili&l*Ss 

tfcz>£z>izwr%^i$i^®>t. mm&W£mz£.<o 

/F (k + n) CO^ffliJffiSrtB^fTS^^S^nfcN 
N ©illSE £ U T ; V 5> < A Tff 5 NKfrtf] X a. — D WkW^ S 

* ftoJ? L fclS * x > 5? >tri«» r ^a* 

£&©T'&£„ 
[0 0 14] 

*xXAflD/t7^-^**#wtca«-raf^*. ssa 

7*-:5"\©i£#MH©ff«. ISSUA^*-*©*!*^ 

©jw^^^^ftiiffli-rs^ch^Bitgt^^o *fc, x> 



T-5 Ci^Tt, MfHy-f >»J)t»CfiJfflT#*. 
[0 0 15] 

«S£0iJ] *PflfW», #(CX>^>$|JP(CML. A*^ 

z&t>£x*izm^mm<D&%fflffl$tmzttLTmmmm 

t*5PIH***r3fc. -tZT, J^T©HlfiK<tT'5*C«fc 
0, ^©«^«©^tfcB#ra*^^<^W)UTfe, M 

[0016] 0 1 fc, *mW& 1 ©— %KM(C»(t«* 

M«iJi«SM©^n «/ ^#u«(a**-r. 

[0017] #plg*3,J;UCx>v>> 1 1 »3j»-T*iifc^fW© 

B#Mk ©:5"f 5 >^T#AfeA*©fcB^M**fl#^Jk © 
SrWr-5fc©-e^-5o 

[0018] wfBxa.-D^#ai 5 ©m^t^*** 
^^©a^/ t<Dffliz\zmm.mfflrf??& j &T, :oo-a- 

[0 0 19] i^. ;i-DSf?ll>5g&ltttfi!i 
* 7 5 -f >t?g|* L tzM &m fc cfc t i„ 

[oo2o] aift^ra^ffi-r^^PWWrofT^jiisjt 

[0 0 2 1] #^18j©X>S?>©«^-, 

- k a* ^ t7<mm*noz\t wt&z>&. ^mtt-t >v 
$LtL3Lr>tz.mz, &mit±>D-& imw.QmiTfflffl& 

U^U, i©«^. ^«SJt-b>-y-<0Hi** 

a««©fB l JW*ffoTl^c„ Za-PSfflUT, 
h;p«ftMBH L-fcBt© «fc 5 feji^B#tc*3^T«. *SM 
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T-gxta^raS^&ofc. ^rZ.X\ &Cf<DMmzt2>Z. 
[0 0 2 2] E12(C, *5€B^2©-HiS0iJ{c^^-5)^ 

[oo2 3] ftm^>zs><DW&vimz8iiii-?z>wmM 

tB-b>1tP2 1 iz. ©A^SS^tttT-S^Mfctti-t: 
lr2 3<h, i!uiE&-te>trfcH;>jfi<fc, ^^^tlifc^- 
fg2 5tC e fcO^J:bSiJP*ffc>^X>>'>2 6©£ 

Mttwwmwizi&T. ummnmzmuQmtt^y-v 2 
3 -cfeta $ nfc^sit iis;©^-^ * n mftmm ©^ 

-^tcJE0rb^c^e»t&*rt-r^^W:1#*rt^©2 7 <t. frj 

tc #m is \z mm $ n^»*Mfic7) i©*© ^~ 

^ mil # $ ggr © ^- ^ (c L fx ifl 4> teifrt L t ^ < m 
MWIMW>2 8<!:, mffB-fe>-y-Slco^tiittiH(r 

It^, ra-7W7h7-^ (HTNN) ©A^ 

9 f;r<fc0&&$ttfc&ffi£A2>3i<t U ffi^Jk©^"* 

s^itA/F (k + n) co^aijM^m^t-rs^-i*^ 

lSnfcZa-7W7 h "7 — ©?|J»3¥£: 'JTA^'f A 

a si^m it t & s «t 5 k , taiein^fax a -oiifa 

2 1 0©tiJ7Jffi£ffl^T, *RW*4*1iiE«*JSia-r-SIW 

i9ffiiE»#tti#a2 1 1 1. ffi&m*mmmm¥m2 5 
iz& owtti2nfr&*Mnmmmtfiii$Emmmmmmm 

SrJniJ? Lfcffl*X>S?> 2 6 tCijMfr 2 

1 2 zmtzmfitii-rz. 

[0 0 2 4] ±Ex>^>©aCtt!8«r«fflTr«»«e«fttt 
HB-fe>-y-l¥2 1 tLTH «^*»-fe>lMfc&*&0, © 
Affla«S*Wr*ffi«««Ui-t 22t LTH 

[0 0 2 5] JJBxa — h "7 — Ktitm 

>1r©&fflfflT&ttnfcr&e>&V>. 
[0 0 2 6] *lt«8W»c*f«-r*^*8H:*<*Hi$n** 

£Mitir>1rg#©&mjin7!>SA#&gBT-&5. rtl 



2 0©/l7^-^SrUnxT^-r-5„ ^SPflCffl^S^ 

effi5 ; -5'«HiFie2o©/i^y-^©fit(cr£;i;T> P^ig 
icjco, p^^ijkw^-rs >t/x*mm £ tifc«sw t^-r * 

ffi*8Jt ZmM k Tx 3. - o © i±J 7J t L Tf# -5 d 

[0027] mtBmjjm—a.—umn*£§k2 1 ofc&ti 

[0 0 2 8] J^T©^BJ{CcfcD> $*8Jfc©*«»tt- 

<D-mmmzmiz>&mttMW8iW<D-7u y ?mi&m& 

ST, 

[0029] nmx.yj>2 6 ©jSfefcJ8*^m-r-5tt 

aj-te>1>-3¥2 2 t. «H©»KC^*8it&«tH-r*S«8H: 

5fC«t0^*!SJtffiiJWI$rfT'5(*I^X>>f>©gg 

3 T&ffl^nfc^SJt©®*©^— ^ * n ffl»«*f ©5* 

«;ifflstc#atisf $ nfe^««w*©i©*©7 r - 

^ m<B# £SKr Or- * tc 3E«f U & # L T l> < *R 
»"«S*«*tt^a! 2 8<h. HftfE-fe>-y-ffif©#«|ffiflii:HU 

ffi<h#, x^.— H7- (KTNN) ©A^J^l 

i^<fc5C»t5»fS2 9t, lWffi«lft^a2 

i^= i -pii?g2iot, s(riB^*8Jt*«e«s 

^Jti^C-5«fc5{^ «9IB)S^|6]X3.-DiR*#S2 1 0 
mWmmf&2 1 1 t, mif2S*i^^»^©2 5»Ci0 
Lfcffl*X>v'>(ciS*r-rs«S^i!g#t^©2 1 2t, mJ 

E*8Wftit#a'2 1 2iz£vmttznrzmm\zfSCTffi 
mmmmiEmMtii^m 2 1 >&%&etz>m 
»y-r >*3E^a3 1 *w-r**^<h-r*. 

[0 0 3 0] H5fafflP-y-r >^S^I£ 3 1 0«3E*ft t 

[0 0 3 1 ] 
[iCl] 



i. ' 

(9) ■ 45^¥ 9-9 6 2 3 6 



K*^k c *G f * 



( A/FNN-A/Ftarget ) 
A/ F target 



K : Wm-'4 v 
k/ F target: 

[0 0 3 2] WfEfMffiiy-f >^3E^e 3 1 tCct 0 , 

S3 ITU, ^"gWi^fS^T^-O^^MLfc^. 
[0 0 3 3] £/c. J^TOD^lCcfcO, ^ItWfcJffl* 

[0 0 3 4] |*)^X>^>2 6 ©Set»c^^ttiT-5t»c 

p^m-fe>-y-s¥2 i <t. ©A^m»*^ait--s^m*^ 

tU-fe>+J-if 2 2 ^PcDi^^tbe^mT^^Jt 
-fe>-y-2 3<h. HatB=&-lr>-y-{±i^M<h. ^*^^nfe 

tllf82 5{Cj;0^J±«fflI*fT5F t 3^X>^>2 6 
O^itSiJP^mfC^T, 3MMJ8«K:ittffB^$i£-fc> 
•y-2 3T#m$nfc^ltCDjii*©^-^*ne^*«r 
©7 :; -^(cMffL.75:^e>^lft-r^>^itt&^g:2 7 

£, Mfflmmmi~&^nizmm-£tifrmnmMm<Dm£; 

<Dt&*flffi£*^ -zL-7^*<y h"7 — ^ (JKTNN) CO 

xtimiit&2>&o\z%m-rz>mw&®L2 9 £, subb^ 
#^2 9\z£<ommisfttc&mzAt)m l tL* mmmrn 

Tfff'5W*iei-3.-ntStJ|[#|B!2 l Oi, i»K3&*RJ**«. 
B gS3S»fc £&£>«£ 5 tc, ^IBJi^— 3--D«Dt#a 

2 1 0 <Dint)-x:$>i>^mtt^-mmhsm^mttii(Dmm 

< £t> l-^iKJiWA^ffiSrffltifc^W— F7t7- Kf&J 

p t <fc 0 ti&mmmmiEmz nmt % wmmiEmm- m#s 

Alt., *!HB**«R»«J|C#a 2 5KJ;i3jmj£*i;fc» 
«&«»fi£ mBMSftiftlt SSJESSrinll L feffi £x > 

^HtffB)H^[6]Xa.-D?||S:#® 2 1 0TfflHf.n5-a 



kctjggfe G f : JgMHifi A/FNN : ^mtrMffi 



[0 0 3 5] ±BBS*8tfc^»]«ai:B«2gjSRiti©S*3Se 
C97^-HA*y^ fjjitfip £ HufBN N (75 A7J« © * © < 
£fc lo£^Ji©A^JffiS:ffllifc^^— h*7t7- FftW 
K «t 0 «K£H!Ri**tjEft £J? tUT S $iJfPffiIE»© 4 

1 £ flUIE 7 w - P A' -y W*5 <tO:7^-H7*7-K 

actress." " 

[0 0 3 6] £TF, $iJ*P«IE»flEai#S4 1 * JcO^-f 

[0 0 3 7] — ^*MM#<&3Mb&»e>, £*RJfc©36 

*. ±12, £*RJ*ttitt¥S:2 7:fc«fcr«imi«tt*»»^ 
S2 8(CJ;13, i&SCD^-^S^N. N. ©A^£-T«> 

[0 0 3 8] 131 6C4^,fSO«-&tC^t-5» A^B. 
[0 0.3 9] Sfc, d7j[RlXi-Pi^m^ia:2 1 OtcJ: 
T. Mfflf-f >&Mlli-rz>Z.t:\Z£<r), 

[0 0 4 0] *BLT*»fcH16<ONN»t Qtelt 
(HTA/F) «rffi*<fr*-a©#*»MIS:fnn£# 

= 1, m= 2 £ Lfci§-£r:fe££&-3<, 

[0041] -r&t?*.. 

[0 0 4 2] 
[»2] 



A/Fl = f nn (Gfi. Gfk-1, A/Fk, PbO 



(10) 



- 9 6 2 3 6 



[0043] HdT, Pbk (WSLSl>tl. CK&Mft [0 0 4 4] 

fnnS^»»T*<t. «T©Atii:*jH«3W#$*. [ft 3] 

AA/FNN= f nn/G f h'AG f k+f nn/G f k-l-AG f k-1 
+ f nn/A/Fk*AA/Fk 

^♦AGfk-HjbAGtk-i+P'A A/Fk 



wajAHn, ai^eaj^y (=a/f> t-r*«t, 

[0 0 4 7] 
[ft4] 

0n 



[0 0 4 5] ddT. ±E*ia©«ftT»5 
fnn/Gf i (i=k. k-1). f nn/A/F j (j=k) 

[0 0 4 6] 116T*^^^-D®, A^J 

Hn=f (Un) , Un=EWmn I m 

y= fnn=£Wii Hn-0 

[0 04 8] ;ct\ rn, tB^g-e 

HSftiT-So IP*, f (x) = 1/ (l+exp (- 
x) ) ft. Mftf«. iEtt^^-f FMft (t 

a n h (x) ) <kLTfc«fci/>. 

f„„/Im=L (y/Hn) • (Hn/Un) • (Un/lm) 

= LWn • Hn (1-Hn) • Wmn 

[0 0 5 1] i^T, iSSffl^T, (W3) <Dmm. 
ql.p**«)*C:<t*«1?**. (ft 3) *««Mtr<5 tjfc 

[0 0 5 2] 
[ft 6 ] 

q'Z+ql 



[0 0 4 9] 

[0 0 5 0] 
tt5] 



AA/F (z) = 



z+p 



AG f (z) 



[0 0 5 3] *KW*St«^6ffi*8tt:*f©raJt* 

q* z +ql 
AA/F (z) = q — 

Z -hp 

[0 0 5 6 ] lot, *&*T-&iHU«£lxTEJrF«DM* 

[0 0 5 7] 
[ft 8] 

Ag ( Z ) =- >APb (z) 



^. 

[0 0 5 4] 5felii* (t2) 

Pbk ttfl-SLft^tLfc**, gen^SLTS-Sfc&fl-SLJT 
■^ffib^t L-TWiai^fc5(03i^ii:^ai*-5). (ft 
3) fre, (ft 6) tra«»CP bk^^O&^dtlCj; 
0. #5£tW# 6*1-3. 
[0 0 5 5] 
[ft 7] 



AG f (z) + 



r • z 



z+p 



APb (z) 



q* Z +ql 

AGf(z)=K* (A/FNN-A/Ftarget) - 



[0 0 5 8] — KAy^y-f >K — 9 

P. q, ql<fc9l?tB$n&) . ISMA/F target, fflMSJfc 

[0 0 5 9] 
[ft 9] 



r *z 



q* Z +ql 



APb (z) 



[0 0 6 0] R±(£>lME£i;<b<s6-5<h. H^-i-D 

s?ip?&2 i o*«t^y-f >waE^a4 2ic«to. ie 

tf&lCJfcUifcX^^T^©/^;*-^, ql, p. r^'il 



^-f >Kat. iWKq. ql. p£fflHTgtB£*l. 
«flCtH^S2 1 1 fc*H»T, (ft9) »C«t0*liE**«JSi[ 

[0 0 6 1 ] £TF<£>5g8Jli;:J;f9. ^«SJtCD$fJPt4 



(11) S#gS§¥9 -9 6 2 3 6 



-r. 

[0 0 6 2] ftMx.>~?>2 6CDM&ViW< : £&iiii-TZ>tii 

m$nti-t> j $-m2 1 1. ®A£«s£#stti-r£^m«;4& 

2 2 «ScDfiP«^MJ:b^ai'rS^J:b 
-fe>-y-2 3t. fufS&-te T^fit. ^SgJiE^n*: 
x-^ff 2 4 J; D . I«f«Wi^Sft5l*»4 
i^I?g2 5(CctD^itf&J^lSff e>^X>i?>2 6 

•y-2 s-e^atisn/t^jtcDjas^^-^Srnis^sfr 

<D5 :: -^lcMfTL^^e^tt-r^^it*&^#©2 7 

©t&^fitTi^ (tATNN) CD 

A*JJg 5 IC^ITT 3^Sl^tS:2 9 Huf2^ 

#g:2 9lC,J;0^^nfc^fiiS:A*^<tL. £S*«&1 

^e,&^^p B iiin^itcT^ift-r-&^j:bw^a'Hisiis 

S^^Jt<i:7S:SJ;-5tc, flfJIE^Itlr >+»- 2 3 T-tfc Hi 



[CD?^- K7t7- K$IJPCD2 gffi^^fgiJfPIUtC 

nmmm <h m 1 b***« wit iEa & u fi £ x > 5? > 

C*«T5l«i««?a2.l 2StU MfE^-FA 
y i7 «fc 7 ^-K7*7- F WW©#y-f > * ffi 
IBWSTjIrJXj.— 1 Otffli^n^ra-D 

[0 0 6 3] ±Effi«RJt-fe>-y-2 3^«fflanfc£*RJfc 

F;nsaMz>-y-5 lT^tHsnfcxa^ Y)vmm.(ny^- 
— py*?- g&m&mwmizjiioMmmM 
MiEmzmiiiTzmf&t-rzztiz^K). m>zmm&& 

'P'£ik bTfe, ^£*J£ tt* »c @ *£*B J£ £ £ * «»*«ff 

[0 0 6 4] 
[»10] 



AGf(z)=K* (A/F( z )-A/F target) - 



[0 0 6 5] Z.ZLX\ A F;HIBS©2g#fiI. 
rite m4) &£Zf (Sc5) Tll^XO^hJl'PS 

A' 5 ^ - 9 X' 2> . 
[0 0 6 6] ±fBCDcfc-5&. iS^Xi — D(73ttl772rffl^ 

**dW*lc4H>-C» Xa.-P©A:*jW;rA-5<&-fc>-tf-© 

[0 0 6 7] H6fC. *mw?&6c>-mffimiztett2>& 
mttfflmmmvyu 

[0068] rt^x>-7>2 6©»te«jg£*m-r*tK" 
^tts-tr>-y-i¥2 1 ©A£as£&ajT-5^«,s& 

fflt>*»2 2i:. «B8©#^«8tt:j£«tB-r-5ffijllRJl: 
»J¥^a2 S\Z£QQMttfflm&'<T?ftM^>iS>2 6 

©7 r -^CMfrL/S^'i1#»-r^^J:b^^2 7 
0D5r— ^ m{@# SrftSr <D^- 7 tC Hfr L £ L T 



• A<? (z) 

q° z +ql 

fit <t me »*j^a-c»iW s &mtt& a zsmn^mm 

A^i&5ct5«fttl.ftfg2 9i, HufE^m 

Tffr-5)B*lSl=a— D«U*a2 l Ot, MBgjKJfcjP 

2 1 0©tB?Jfit*ffl^T. «SWi«»»iE«S:JSa-rsiW 
«*I*Jfttl*a2 lit. StrfES*^iH#^ 2 5 
C«t D*tB$nfcS«^*W»iHulE^4«#«IE* 
*Jn# Lfc**X>5?>K:*StT*«8»i«»#R2 1 2 

<h , BfrtBXi- p mti^mit^mm tmz&mit-t > 
■y-2 3in*i?*-6^*8it<to!)8is*jsim-r*«ss#a# 

16 l<h. HufB^Mco^MM^fe^aS^MJW-ht^ofe 
<h€. •fe>-y-ro«cPf t.b<IWIf©i7-t|iM5 
l7-HISfI6 2i:. x^-tfij^$nfe«^. Za 

ID?S2 1 l©ttl?3&-t*P<fr^>ffliE4 ] ll:m^ife^ 

6 3 t&m-r&mj&ftz. 

[0 0 6 9] *u!2X7— *I)gfa6 2tt»liT, X^.— 
Pffi*ro^jKSJt?-fiiJffl[<tmfE^«Slt-t >ti-2 3 tB^/T'fe 
S^ittro^M^ja^P# : fo-&i!6 1«±Tnfc^-&, A 



(12) 



ftfflW- 9 - 9 6 2 3 6 



m&zm^T. W«*tR«««±ii«Tisectt«r»fc«# 

crx 7— ctwrr s «t 5 lt fc«t 

[0070] ±iH«isRt:«to. -t>-y-©«w fcL<«w 
i»<Bf»c«t*x>>?>0*j£t>L<«fltjI:SB&<c:t**m 

[0 0 7 1 ] ±fc, 7a-IiW 7 MSfcttlfilES'PW 

[0072] muz, *$m , m7<D—mMm\zmiz>Q 

[0 0 7 3] rt«8x>>?>2 6©IfittI^HJt -3#C 

ffi«a-fc>-y-* 2 i i. «A^a**«mr-6^sa«* 

SWfS2 5K«kD£«J*IH«*fT'5rt*Kx>>'>2 6 
+t-2 3T«ltii^nfe^J:b©jiii5S<D5 :; -iS'Srnfl^«i(r 

©5 :: -^tcMiiiU^t»t&*rt-rs^it*&*rt^©2 7 
t, mwmmmiz&mffiizmttznrcmmmmmvmik 
<DT-?mmft&mm<D7 : -&izmmist£& ?>mlt 

ffl <h fit? a*tt#R-T?»itt $ nfeSHRit *5 «fc & jR&wtt* 
©^lidi, Za-7M'yh7-^ (KTNN) © 

TfT-5WS^[6jx^-DiH##a2 1 0<t. S9IEffl«SJt*« 

2 i o©m*«[*fflt»T, *8»**t*iiEa*»tii-r-5« 
n«iEamtti^g2 lit, ffi&&*mmm&3 k &2 5 

«W#®2 1 2-C i »P»:$n-5$fJffllttIES^HfIIBftiJffllttIE 

iSdifS2 1 ioia*t-r**tiE«*ij«*a7 2«t* 

[0 0 7 4] ±fB«IE*flJ^|g 7 2 tCj^UT, 7a- 
XJU^-y htt«j&*S«»U a«Sltt>D-2 3T*Big 

nfcffl*stt*«« a tf e si^jKJt \zn u t 2 ^1*1 <h & o 

16. 7«T<fc/.to&<fc#Kttft«IEfiJIWf&2 



[0 0 7 5] £U:©#tJ5£K«fc?>. &U3U£^&i*W£fc< 

[0076] ja^Xi-Dm^T^-s^jt^fflijtttB 

jB«ca^S:^«/t-f 7X*«$5 1 . gjHRJfc^SHBA/ 
FNMig«£$Ut<i:&oTfc. *IR©^*RJt-fe>-y-ffi* 
T»**^«8JtA/Ff4B*^j!l8Jtta«:e/j:lritS5 

AW 7 X -5 t> . mQMtt A/ F tf* g «^it 
A / F t a rge 1 1 5 Sffl * ff 5 d <t ^ttSJfe -5 . 
[0 0 7 7] B8C *KW»8©-*«S«K»lt-5S 

[0078] rt*8x>s?>2 6©aettS8*tttu-r*« 

fflt>tfflf2 2i; «HeD#JK^jNSJt«ll»fl-r-S^jMSJt 
t>D-2 3t, iiufB3-fe>-y-iiS?j<ii£. 

2 4 «fc 0 . S*lMM*aft4i*»4 
iSI?S2 5KJ;0£j»Jtffl»*fT3rt«x>>>>2 6 

o&mitmmmmz-i&x. mmmmmiz«m&mtt± > 
■y-2 3-?&iiii2nrci&mtt<Di&&<D7 : -i?&nmftmm 

^K«»«st*»iW*a2 st, HfrfB-fe>-y-p©#^tti 
\j]m£t£z>&o\z^m?%Mm^Wi2 9 1, mib^m 

Tff pJl^Xi— DSim#liS:2 lOi. HfffB^Jt^ 
B*£*RJt<hfc*J:3f;:. fl9fBJe^r(6]XaL-D«#^g 

2 1 o©tti^ffl^fflv>T. mMmmmiEm.'&mmt^m 

1 ©*IE»flEtti^a8 1 MfB£«8it-fe>-tf-2 
tl«$ltktffl^i©7-f- KA*>> i7 (&TFF. B. ) (C 

«fco*R*t"!(tit*ijE**jita-r*SB2©«iiE«jiLm^a8 

2t, SfffB»l©«iEa#ttS^S8 l©tb^fC7WA^ 

7 a )i>?—&, mtzw. 2 <nmx.mM&^®. 8 2 <om*ic 

D— nx-7j)V5> — SrdHt, &^*JSU-&t>-&fcfc©*" 

«**R»»iiE^a 2 5 \z&K>n\tii£nrz&*mn^®WL 

iE»*JP#Lit«$X>^>(C"«^-r-5**»«*f^S2 

[0 0 7 9] ±!B?gl©*iIE»*tB#!§:8 1 ©ttS^j. BP 
^-a-D(li*«)$lJtf9Jl$fflHfcF. B. TiHS^n 
•SffilEaSrAG f 1, IB2©«iEfi»:|±S^S8 2©{±J 
71. fiD-6^«8it-t>U-ttl**ffl«r»fcF.B.TaiJ![Sn*» 
IE»^AG f 2<ht-S<t. 7^M-Mi?g8 3ttt 



(13) 



ftfflW- 9 - 9 6 2 3 6 



[0 0 8 0] 



mi i] 



AG f = 



-j 



a+bKa-b>z -1 

[0 0 8 1 ] ag f \\zw\^ nxy j )V5>—&. ag 

T, (iU 1) <Da, bit, ■*)->y' ] )>ifmmt^y h-t 

[0 0 8 2] £X±<nm&UZ£<0. ^JUSTtt^tt-fe > 
-y-F. B. <tftD, J§^HCtt^J£¥$JJM£^;fcF. B. t 

[0 0 8 3] ft. K^7^^*^i-r^^S« 

[0 0 8 4] Sfc. ±I2OT«7S7^ JI/^-ma^#i: 

[0 0 8 5] BI9{C> #^BJ?SI9«— ^SSWcSS-tt-S^ 
[0 0 8 6] l*]jK$X>v>2 6 ^tti-T^W 

^m-fe>-y-i¥2 i <t. mx^mm^mtar z>Qm.m&i 
■y-2 s-c^itts^nfc^tbwjii^w^-^&njH^asf 

GDt&*ft<S<h^\ h"7-i7 (OTNN) CO 

A^S ct 5 ftt 5f If g 2 9 t . mlfB^gl 

^S2 9iCcko^$tifc#fi*A^«<tL< ®Mmm 

Tfr?]®^ftXi-n»||||^IS:2 1 0t, mflB^tb^ 

2 10ooati^fli$rfflV^T. ^*W«iEa;^gtB'rs|g 
!C0lffiIE»^tB^8 1 Hfrte^tt-t>-y-2 3<tS 



AGf t + 



afa*z 



a+bKa-b>z _ 



i 



A G f 2 



m^mitiKDmmcDy 4 - ka-^ ? ic <t o »4**f*iE 

*£JSttlir3Sf§2CD}iiEftliEtl}^f£8 2<h, Hfifs-t:>-y- 

^{6«T-e^^jlftTffe-5<h*0^-rs^*iJ^^S9 1 
<b. tufB«SfiJ^#IS 9 1 trJ;D-tr>-y-ttl^(ic9^1ft^ 
/Jn$ < 5£#3l!i£T<&& <h$iJB?r SnfcB^CO^HilfBm 2 COffi 
IE»#tH#^8 2©aj^*^»' 1 S^ffiIE*<i:T-5.1SiE» 

mm £ nfca*^»<s*t» <t ftftiB^^®i*ffiiE»?rSpp: 

Ufcfi<&X>^>2 6tC"S*f-rS^*W#©2.1 2£ 

[0 0 8 7] ±IB^flJ^S:9 1 iZl&^T. «*J;£3£ 
^Jt-tr>1^2 3C0ttJ^ffiA/F^ffl^TW^T i #-5„ ^ 
KjCDpMffiCD7ji*<hLT. •9->^;WScOM»feA A/FCO 

•T-So ft. kfi<DA A/F©ifig;ftM<D¥i%£<h D. ^CD 

[0 0 8 8] «±09^(CJ;0. ji^t^^S-CfeS 
m<D^mitiz>-^2 3t±l^F. B. £ff ^di^pJfgtTi 

[0 0 8 9] '&\Z. ^Jt-t>-9-Sffl^-T(C, |bH?©$iJ 

[0 0 9 0] 01OIC, 1 0 ©-HJgWC^tf 

[0 0 9 1] l*I^X>^>2 6©Jl^^^[±l-r€.« 
^tti-fe>+l-p 2 1 <h. ©A^m**^tHf ^>^»^ 

> 2 6 (D^mbtmmmmizmx. Mwmmm\zQmtt<n 

et&^LT^<»W#**IS*rt^2 8 Ht(l3&-fe> 
7 (J&ITNN) ©A*3Bt?a:*«J:5»:*»-r*^»#R 

jjRjt o^aitt s m * t -r a — a. — 5 ^ h ■? - ^ o« 



(14) 



!K5H3¥9 - 9 6 2 3 6 



'm^mmwia^ 2 lit. fsa&m*mmmm^m2 5 

SUnJ¥Lfc«Sx>i?>2 6lc»(t*fr**8»"«»t#IB:2 

1 2 £#-r-g>$tfifc£-r&., 

[0 0 9 2] ±fB«fi£«t-r SdiiKctD. a»*RJt-fe >tJ- 
[0 0 9 3] *PH>*iz>tf©ffl#S£^iB¥£ft:»;:<fc 

o. -i-Da*o^*sit ; ?ania<ts«jt-fe>-y-tti*i: 
[0 0 9 4] mi nz. *mwm i i <D-^mm\zmv 

[0 0 9 5] rt«8x>5?>2 6 ©jHEttHStfeWr-Stt 

2 4 J; 0 , S#^**«**S£^mt- 
SWfft2 5tJ:0^*8lt«OW«:tf5rt*8x>5?>2 6 

•tf-2 3T'^tti$nfe^it<75ja*W5 :: -iS'*nfl^«iT 

t. mwmmmz&m.wz<&M2tiftmn<%Mm<Dm2: 
<dt— pmmft&mmv)?:— ^tzwmLua^^m^x 

ffi <h iWrtEt&irt^aTMftiwa n&£*jt *s j: 

©*&*flffi<L7^, ^3. — 5;U*-y b r 7 — i7 (J^TNN) © 
Tff ■5)d^Xa.-nSs[*c#-®2 lot, BufBXi-n 

tttoRasruttur-sRajiia^ai i 2 1. MME-t> 
+>-©*©*!>&< tfe i ocD-b>-y-tti^ffl ; bL-< tixa.- 

JtSttffilStciJ^T. fflfEgSMISttS^IS: 1 1 2Tlf!±i$ 
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